■ Abstract Objectives To describe lifetime prevalence rates, course and comorbidity of obsessive-compulsive disorder (OCD), obsessive-compulsive syndromes (OCS) and OC-symptoms (OC-sx) up to age 41. Methods In the Zurich community cohort study 591 subjects were selected after screening at the age of 19 and studied prospectively by 6 interviews from 20 to 40; they represent 1599 subjects of the normal population. The diagnoses of OCD met DSM-IV criteria. Course was assessed by graphic illustrations and prospective data. Results The lifetime prevalence rate was 3.5 % for OCD (males 1.7 %, females 5.4 %) and 8.7 % for OCS (males 9.9 %, females 7.5 %). The onset of OC-sx was 18 years (median); and in 70 % before age 20. OCD was treated in one third of cases, OCS in 6.1 %. The course of symptoms was chronic in 60 %, but OCD and OCS showed in most cases considerable improvements over time. OCD reduced quality of life mostly in the subject's psychological wellbeing and at work but to a considerable extent also in other social roles. Comorbidity was prominent with bipolar disorder, panic disorder and social phobia and also significant with bulimia, binge eating, generalized anxiety disorder and suicide attempts; there was no association with substance abuse/dependence. Conclusion OCD and OCD are manifestations of a wide spectrum of severity with high prevalence and strong clinical validity. The long-term course is better than generally assumed.
Introduction
In recent years, a number of epidemiological studies have examined the prevalence and psychopathological correlates of obsessive-compulsive spectrum disorders.
In late adolescence, obsessive-compulsive disorders (OCD) have a lifetime prevalence of 2 to 3 % (Maina et al. 1999; Zohar 1999) .
In adulthood, the 6-month prevalence rates range from 0.7 to 2.1 % with more female (1.5 %) than male (1 %) sufferers, according to a review of nine population surveys of adults using the Diagnostic Interview Schedule (DIS) (Bebbington 1998 ; Sasson et al. 1997) . A crossnational analysis of seven studies found lifetime prevalence rates of DSM-III OCD between 1.9 and 2.5 % with the exception of Taiwan, where the rate was only 0.7 % (Horwath and Weissman 2000) . The National Survey of Psychiatric Morbidity in the United Kingdom (Heyman et al. 2001; Jenkins et al. 1997 ) found a prevalence of 1.5 % in females and 1 % in males. A telephone survey among 2261 Canadians conducted by lay interviewers identified 3.1 % and, after clinical reappraisal, 0.6 % OCD cases (Stein et al. 1997 ).
On a lower diagnostic level, the lifetime prevalence rates are considerably higher. High rates of OC symptoms (OC-sx) were found in studies in adolescents, for instance 43.1 % in Egypt (Okasha et al. 2001 ) but also, on the defined symptom and syndromal level (OCS). Uncontrollable OC-sx was found in 6.1 % of 3062 women in the Ontario questionnaire survey (Frise et al. 2002) ; there was an age-related decrease of the prevalence. Obsessive-compulsive severity spectrum in the community: prevalence, comorbidity, and course age 30.Applying DSM-IV (American Psychiatric Association 1994) criteria and the Composite Diagnostic Interview Schedule (M-CIDI) modified by Wittchen et al. (1995 Wittchen et al. ( , 2001 ) to a sample of 4093 subjects from the community, Grabe et al. (2000) found a lifetime prevalence of 0.5 % for OCD and 2 % for subclinical OCD (OCS); the 12-month prevalence rates were only slightly lower (0.39 % and 1.6 %, respectively); rates among women were higher than among men.
In contrast to the documentation of prevalence rates of OCD and OCS by numerous rigorous studies, there is a relative paucity of available data on the prevalence, correlates, and adult outcomes associated with OC spectrum disorders in the community largely because previous studies of the longitudinal epidemiology of OC spectrum disorders were limited to younger age groups (for a review see Valleni-Basile et al. 1996) . Finally, there are clinical reports suggesting that the course and phenomenology of OC may vary, especially in later years, indicating the importance of collecting prospective data.
In order to begin to address this gap, the current study will present newly updated findings of the Zurich cohort followed-up for another ten years to age 40, in order to provide longitudinal data on prevalence, comorbidity, and correlates of OC spectrum disorders.
Methods

■ Sample
The Zurich study is comprised of a cohort of 4,547 subjects (m = 2201; f = 2346) representative of the canton of Zurich in Switzerland, who were screened in 1978 with the Symptom Checklist 90-R (Derogatis 1977 ) and a questionnaire for socio-demographic data. The men were randomly selected at age 19 among male conscripts into the Swiss army. The women were selected at age 20 from the list of voters provided by all local communities. In order to increase the probability of the development of psychiatric syndromes, a sub-sample of 591 subjects (292 males, 299 females) was selected for interview, with twothirds consisting of high scorers (defined by the 85 th percentile or more of the SCL-90) and a random sample of those with scores below the 85 th percentile; the following mean item cut-off scores were applied 1.57 for males and 1.89 for females (Angst et al. 1984) .
So far six interview waves have been conducted as follows: 1) 1979 (M 20yrs/F 21yrs); 2) 1981 (M 22yrs/F 23yrs); 3) 1986 (M 27yrs/ F 28yrs); 4) 1988 (M 29yrs/F 30yrs); 5) 1993 (M 34yrs/ F 35yrs); and 6) 1999 (M 40yrs/F 41yrs).
An analysis of the impact of the attrition over 20 years was published recently (Eich et al. 2003) . The overall design of the study is shown in Fig. 1 .
■ Interviews
The Structured Psychopathological Interview and Rating of the Social Consequences for Epidemiology (SPIKE) was administered in the subjects' homes by psychiatric residents and clinical psychologists with extensive clinical training. Psychopathology, including the obsessive-compulsive spectrum, was assessed for the 12 months prior to each interview. In addition, symptoms were also assessed for each calendar year between the interviews but not taken into account for the diagnoses; the latter refer strictly to the pre-interview year.
■ Diagnoses
Three categories of OC manifestations were defined:
■ OCD a) the presence of 1 of 9 criterial OC-symptoms of DSM-IV plus b) significant distress (> 49 on an analogue scale [0-100]) or work impairment or impairment in other activities plus c) the symptoms were subjectively not pleasurable or unreasonable plus d) they could not be suppressed.
■ OCS an obsessive-compulsive syndrome defined by criteria a) and b) but distress needed only to be moderate (29-49 on the analogue scale [0-100]). Criteria c) and d) were not required.
■ OC-sx: OC-symptoms We distinguished a group suffering from symptoms during the twelve months prior to an interview from a group suffering from symptoms only during the years between the interviews.
Other psychiatric diagnoses were made by algorithms according to the following criteria: anxiety states (generalized anxiety and panic disorder): DSM III; major depression, dysthymia and bulimia: DSM-III-R; phobias, substance abuse/dependence: DSM-IV; neurasthenia, recurrent brief depression: ICD-10. A Zurich diagnosis of minor depression required 3-4 of 9 DSM-III-R criterial symptoms, with a minimum duration of 2 weeks. Uni-and bipolar disorders were diagnosed according to the criteria described recently in detail (Angst et al. 2003a ). Different versions of the diagnostic manuals were used to define diagnoses, the aim consistently being to approximate as closely as possible to the criteria of the most recent editions. This aim could not always be achieved in the study whose inception (1979) predates the publication of DSM-III (1980) by one year and DSM-IV (1994) by 15 years.
Course and consequences of the OC spectrum
The course pattern of OC manifestations was assessed by presenting interviewees with graphic illustrations distinguishing single episodes from recurrent and chronic courses (Fig. 2) . In addition, SCL-90 R measures including the obsessionality subscale were taken 8 times: at the screening, at each interview, and in the year between the first and second interview. The obsessionality scale includes the following ten items (abbreviated): 3) repeated unpleasant thoughts, 9) trouble remembering things, 10) worried about sloppiness, 28) feeling blocked in getting things done, 38) having to do things very slowly, 45) having to double check what you do, 46) difficulty making decisions, 51) your mind going blank, 55) trouble concentrating, 65) having to repeat the same actions.
Subjective quality of life was assessed at the age of 34/35 across 8 Fig. 1 Design of the Zurich cohort study domains of life (Bech and Angst 1996) . Distress and work impairment as a consequence of OC manifestations were measured by a temperature scale from 0-100 presented to interviewees in the form of a thermometer. Impairment in other social roles was scored dichotomously (yes/no).Treatment for OC was defined by consultation of a doctor or psychologist.
■ Statistics
Prevalence rates were weighted using methods developed for stratified samples (Pickles et al. 1995; Dunn et al. 1999 ). The weighted prevalence rates refer to a denominator of 2599 subjects. The prevalence rates are cumulative taking into account all six interviews, each covering diagnoses over the last twelve months prior to the interviews. Where appropriate, Chi-square and Kruskal-Wallis tests were applied. Models of relative risk (RR) using binomial rather than logistic regression, were computed, since odds ratios from logistic regression estimates of relative risk are inaccurate when the outcome is not rare (Wacholder 1986 ). All models were estimated using STATA Release 7.
Results
■ Prevalence rates
The one-year prevalence rates across the six interviews varied considerably (Table 1 ). The average annual rate was 0.7 % for OCD, 2.5 % for OCS and 3.9 % for OC-sx. The longitudinal cumulative prevalence rate for OCD was 3.5 % (men 1.7 %, women 5.4 %), for OCS 8.7 % (men 9.9 %, women 7.5 %) and for OC-sx 12.1 % (men 13.7 %, women 10.5 %) ( Table 2 ). Overall there were significant gender differences in OCS prevalence rates; more women had OCD and more men had OCS and OC-sx. Table 1 One-year frequencies and prevalence rates of OC-spectrum Table 2 ). The course of the illness, as assessed by graphic illustrations, was rather unfavorable: 62 % of both OCD and OCS cases described the course of their illness as chronic, and the remaining third as recurrent.
A more favorable picture of the course of OC is shown with the 8 measures on the OC subscale of the SCL-90 R taken from age 19/20 to 40/41. Fig. 3 shows a clear decrease in OC scores over time. The result was the same using the total sample and when only the subjects with all 8 measures were included. There were no gender differences.
A rather favorable picture of the course of OC is also seen in Fig. 4 . The right side of the figure represents the outcome at the last available assessment (which varied between individuals according to their participation patterns). Participants' age at this final assessment was 40/41 for 367 subjects, 34/35 for 65 subjects, 29/30 for 42 subjects, 27/28 for 25 subjects, and 22/23 for 41 subjects. The initial diagnostic groups on the left side represent the highest (i. e., most severe) diagnostic category a participant ever belonged to across all interviews prior to the final assessment. Accordingly, the time period between initial and final diagnosis varied between participants. The mean interval between intial and final diagnosis was 14.3 years for cases with initial OC symptoms, 11.9 years for cases with an inital OC syndrome, and 12.9 years for initial OCD cases. The change between diagnostic subcategories over the 20 year study period is quite dramatic, suggesting that the nature of OC in each individual is highly variable over time and has a rela- tively favorable prognosis. The predictive value of a diagnosis of OCD for future OCD (4.5 %) was not greater than that of a diagnosis of OCS (3 %) or OC-sx (4.4 %). OCD (N only 22) had a good prognosis: 9 % became OCS and 86 % symptom-free. OCS (N = 66) remained stable in 12 % and 85 % became symptom-free.
■ Consequences of OC spectrum
Impairment, distress and treatment rates
By diagnostic definition, all OCD cases were impaired at work or in social activities; in addition 19.8 % of OCS subjects reported impairment. Distress was also a diagnostic criterion: OCD cases had high distress scores (median 64); OCS cases had a median of 20 ( Table 2 ).
Cumulative treatment rates at age 40 varied across the subgroups: OCD 33.3 %, OCS 6.2 %, OC-sx manifesting during the interview years 2.6 %, and OC-sx between interview years 5.4 %. During the twelve months prior to the interviews, 20 % of those with OCD and 3.7 % of OCS cases had been treated.
Quality of life
Quality of life assessed at the age of 35 was impressively lowered proportional to the severity of OC manifestations. Psychological well-being and quality of life at work were regarded as suffering the most. Relationships with parents, partners and friends were affected to a lesser extent. There were no significant differences between subjects with and without OC manifestations as regards financial problems, somatic well-being and quality of life within the family. Retrospective reports indicated that quality of life in childhood/adolescence was reduced significantly in subjects with OCD and OCS (Table 3) . Table 4 demonstrates a surprisingly high association between the OC spectrum and bipolar disorders and especially with BP-II disorders.53 % of OCD and 37 % of OCS cases manifested some hypomanic symptoms, and 30 % of OCD and 21 % of OCS cases qualified for BP-II diagnoses. The associations with anxiety disorders, including phobias, as well as with bulimia and binge eating, were of comparable strength.
■ Comorbidity
Sex adjusted binomial regression analysis revealed that the risk of suffering from OCD/OCS was significantly increased in the presence of the following disorders: bipolar spectrum (RR = 1.8), bipolar II disorder (RR = 1.9), minor bipolar disorder (RR = 1.6), panic disorder (RR = 2.3), panic attacks (RR = 2.2), and social phobia (RR = 2.1).
OCD/OCS was significantly associated with an increased risk of attempted suicide (RR = 1.5), GAD (RR = 2.3), agoraphobia (RR = 1.6), bulimia (RR = 2.6), binge eating (RR = 1.5), and marginally with neurasthenia (RR = 1.5). In stark contrast to these findings there was no significant association of any form of unipolar depression (major, minor or recurrent brief depression) with OCD/OCS. In addition, OCD/OCS was not linked with alcohol or drug abuse/dependence.
Discussion
■ Prevalence and gender differences
Our finding that the one-year prevalence of OC varies over the lifespan is consistent with and adds to existing epidemiologic data on the prevalence of OCD and OC spectrum disorders in the community (Angst 1994 The finding in this sample that OCD is more prevalent among females, which is consistent with Grabe (Silverstein 2002) , and especially other forms of anxiety associated with OCD (e. g., panic attacks) (Andrade et al. 1996) . Alternatively, females may be socially more likely than males to admit to distress and impairment, as shown recently for depression (Angst et al. 2002) . This has been previously suggested as a possible explanation for gender differences in rates (Martin and Lemos 2002) .
■ Onset and course
The availability of data over twenty years up to the age forty allows a new perspective on the course of OC spectrum disorders in adult life. The onset of OC spectrum disorders occurs during youth and adolescence in the large majority of cases. The early onset found in our study is in accord with the literature. Goodwin et al.'s (1969) review mentioned a mean age of onset of roughly 20 years of age, with 65 % of cases beginning before 25. Obviously, course and outcome depend on the sample studied. Most studies have dealt with hospitalized or mixed groups and few with outpatients. Hospitalized patients have a clearly worse outcome, with chronicity, but over the years the disorder wanes gradually (Lo 1967; Ingram 1961; Rudin 1953; Müller 1953 ). According to Berrios and Chiu (1989) (follow-up over 11 years) symptoms usually persisted but became less impairing. The most recent, and longest, 47-year follow-up study of hospitalized patients by Skoog and Skoog (1999) convincingly demonstrated an improvement in 83 % of cases, comprising 20 % complete recovery, 28 % recovery with subclinical symptoms, 35 % improved with symptoms; only 9 % were unchanged and 8 % worse.
In outpatients, too, the prognosis was shown to be not unfavorable, as stressed by Müller (1953) on the basis of a 25 year follow-up, a result which was confirmed by Grimshaw (1965) , who found improvement in 64 % of cases and worsening in only 6 %. In adolescents the prognosis of OCD and OCS seems to be especially favorable as shown by a prospective one-year epidemiological study (Valleni-Basile et al. 1996) .
The Zurich Study is to our knowledge the first long- term follow-up of a community sample of OCD and OCS.We found a clear trend to an improvement over the 20 years of observation, both on the SCL-90 measures of obsessive-compulsive symptoms and in the interview data, which showed a change in 9 % from OCD to OCS and 86 % recovery. This improvement is consistent with epidemiological data suggesting that the prevalence of OCD declines with age (Karno and Golding 1991; Robins and Regier 1991).
■ Comorbidity
As Grabe et al. 2001 we found a highly significant comorbidity of OCD/OCS with social phobia, which is likewise characterized by an early onset. The nature of this association is not clear.We may hypothesize that the disorders share common features, for instance oversensitivity as a personality trait, or anxiety, which would also explain the association with GAD and panic. Of special interest is our finding that OCD/OCS was associated with bipolar spectrum disorders but not with depression; this latter finding is at odds with other reports of clear comorbidity with depression (Tükel et al. 2002; Steketee et al. 2001) . In this context, it has certainly to be borne in mind that our repeated interviews enabled us to identify a far higher number of hidden bipolar cases and to correct the overdiagnosis of depression. In addition, the concept of the bipolar spectrum used in our study is much wider than that commonly applied and includes, as bipolars, subjects with hypomanic symptoms associated with a diagnosis of depression (Angst et al. 2003a ). In the Epidemiologic Catchment Area Study, the association (year of interview) of OCD with manic episodes expressed as odds ratios was 15 and with major depressive episodes 10 (Robins et al. 1991, p 359 in: Robins and Regier 1991); an earlier analysis of three sites (Boyd et al. 1984) had demonstrated an odds ratio of 17.8 between OCD and manic episodes over the previous month. In a later analysis of the ECA data Chen and Dilsaver (1995) , distinguishing between bipolar and unipolar disorders, found the association between OCD and bipolar disorders to be double that between OCD and depressive disorders. A follow-up of these cases would doubtlessly change many diagnoses from depression to bipolar disorder (Angst et al. 2003b ) and could consequently also considerably change the associations. The association of OCD with depression could turn out to be an artifact of the heterogeneity of depression including unidentified bipolars.
Finally, the lack of a significant association between OC spectrum disorders and substance use disorders is noteworthy. It appears that the connection between OC spectrum disorders and substance use differs from the relationship between other anxiety disorders and the likelihood of substance use (Regier et al. 1993 ). This pattern is consistent with previous results (Bejerot and Humble 1999) , though previous studies have not provided such prospective data. The reasons that OC appears to differ from other forms of anxiety and even affective disorders in patterns of comorbidity with substance use merits further study, which may provide important information on etiologic factors. Similarly, the link between eating disorders and OCD/OCS observed here is consistent with previous evidence of high rates of comorbidity of anxiety disorders and eating dis- Davis et al. 1998) . It is therefore conceivable that the comorbidity of eating disorders and OC spectrum disorders may reflect the presence of a common vulnerability to both.
■ Limitations
The limitations of this study are evident: the cohort selected at age 19-20 cannot represent all age groups; the group is relatively small, although, if weighted for stratified sampling, it represents 2600 subjects. The longitudinal design over 20 years is loaded with an attrition rate of about 10 % per interview wave (Eich et al. 2003) . The period of the study (1979 to 1999) coincided with developments in the diagnostic concepts, so that it was inevitable that we used several diagnostic manuals.
Conclusions
There is substantial evidence of a clinically relevant spectrum of OCD/OCS in the general population, with a total prevalence (up to the age of 41) of 12 %. One third of OCD cases received professional treatment, whereas in most cases the milder obsessive-compulsive manifestations were not seen by clinicians. Both OCD and OCS had a much better long-term prognosis than is generally assumed.
The majority of cases were comorbid, and comorbidity was accompanied by elevated distress, treatment and suicide attempt rates. Comorbidity with certain anxiety disorders (GAD, repeated panic attacks and social phobia) and with bipolar disorders was particularly strong. No association was found with substance abuse/dependence, a finding requiring further investigation because of the known comorbidity of anxiety and mood disorders with substance abuse. Further research on the time sequence of the associations is also needed.
